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Abstract: The need for radiation dose assessment of patients during diagnostic chest x-ray examination is 

considered in this study. Radiation exposure received by patients during routine x-rays is known to increase the 

risk of malignancy these was the major problem that necessitated this study. This study was carried out in two 

university teaching hospitals in Northeastern Nigeria. The aim and objective of this work was to assess the 

Entrance Skin Dose delivered to patients during routine chest x-ray examination and to evaluate the Image 
quality of the radiographs produced. Sixty thermoluminiscent dosimeters were placed on the patients during 

chest x-ray exposure to estimate the entrance skin dose received by each patient during exposure.The 

thermoluminescent dosimeters were analyzed at the Center for Energy Research and Training Zaria. Committee 

for European Guidelines 1999 criteria was used to analyze the image quality. Findings show that the dose 

obtained in the two hospitals were 0.50 mGy and 0.54 mGy respectively.The results obtained were high 

compared to other established work. The image quality criteria score was good with a score of 60% and above. 

Conclusion showed that there is need to optimize service in the two teaching hospitals and most hospitals in 

Nigeria. 
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I. Introduction 
1.1 Background of the Study 

 X-ray is the most frequently used ionizing radiation for diagnostic imaging and it plays a significant 

role in effective health care delivery both in developed and developing countries[1,2]. X-ray is said to be the 

major contributor to the collective effective dose of the general public (personnel and patient). The need for 

radiation dose assessment of the patient during diagnostic x-ray examinations has been highlighted by 

increasing knowledge of hazard of ionizing radiation[ 3,5,20]. Because of the deleterious effects of x-rays, it is 

necessary to protect patients undergoing diagnostic and therapeutic procedures. The aim of any diagnostic x-ray 

examination is to produce images of sufficient and optimum quality. However, a good quality radiograph is not 

the one that is most appealing to the eye but, that in which sufficient details can be easily elicited. 

In keeping radiation dose to patients to a minimum in hospitals, it is useful to be able to estimate prior 
to medical examination the dose to patients as a function of radiographic exposure parameters[6,7,9] . Radiation 

dose to patients from diagnostic x-ray machine assures a simple functional dependence on radiographic 

exposure parameters of kVp, mAs, SSD, filtration and thickness [8,9]. 

Monitoring of patients during the examination has been a major way of assessing radiation dose 

received in diagnostic and therapeutic radiography [10]. For the purpose of optimization in radiation protection, 

dose delivered to patients during diagnosis is studied with assessment of image quality [12,13]. This is a common 

practice in many parts of the world who present with clinical cases requiring x-ray examination which are often 

times not properly done [14,27]. This is largely due to lack of facilities and suitable qualified personnel, as a result, 

there is no sufficient information about patient’s radiation dose. 

Patient’s dose has often been described by the entrance skin dose (ESD) as measured in the centre of 

the x-ray beam. Because of the simplicity of its measurement, ESD is considered widely as the index to be 

assessed and monitored. ESD is measured directly using thermoluminiscent dosimeter (TLD) placed on the skin 
of the patient or indirectly from measurements of dose area product using a large area transmission ionization 
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chamber (TIC) placed between the patient and the x-ray tube. The use of TLD technique requires prolonged 

annealing and reading process, furthermore, the use of TLD technique requires special equipments and thorough 

calibration facilities which may not be available in most x-ray departments. 
On the other hand TIC method does not provide direct measurement of skin dose and mathematical 

equations which are needed to convert TIC reading into skin dose. Because of the limitation associated with  

both TLD and TIC several mathematical equations have been suggested to relate skin dose to the used exposure 

factor such as the applied mAs, surface to skin distance (SSD), filtration ,field size, output and the applied kVp. 

This equation provides an easy and more practical means of estimating skin dose even before exposure. Despite 

the attractive nature of the calculation methods of patient dose, one should make sure that the used x-ray 

equipment has an adequate QC protocol that ensures the accuracy of the measured factors [16,17,20]. 

Although, ESD may be sufficient for quality control measurements where the stability of the x-ray 

equipment is often of concern, the entrance dose is not sufficient for comparison or evaluation of actual patient 

dose and associated risk [16,25]. 

The objective of this study is to estimate and assess ESD and image quality of chest x-ray examinations 
and to use it as a standard in determining an easier method in assessing reference dose compliance criteria of 

patient’s radiation exposure to medical x-rays in the hospitals within this region. 

 

II. Materials And Methods 
The materials used for this study includes x-ray  machine,TLD-100 dosimeter and patients who come 

for routine chest x-ray examination. Characteristics of x-ray machine is extracted from the available machine 

specific data such as type, model, waveform, filtration, year of manufacture, equipment age, generator type, 

dose reproducibility were  recorded . X-ray machine setting such as kVp and mAs values for each examination 

were taken directly from the control panel. ESD of 60 patients has been considered in this study. The dose 
survey was conducted between September 2014 to November 2014. Adult patients of both sexes were randomly 

selected in ATBUTH Bauchi, and UMTH North Eastern Nigeria. Critically ill patients and pediatric patients 

were excluded from this procedure. After due consent from the patients and ethical committee of both hospitals, 

the patients, routine chest PA or AP procedures were examined for dose assessment. For each patient, the 

following parameters were recorded: sex, age, weight and height and Body Mass Index (BMI). 

This information about the patients, together with body mass index (BMI) derived from (  

/ , which is a useful classification scheme for size and shape of a person (Gibson, 1990). 

The weight and height of each patient were measured using ZT-160 WHO hospital scale with both 

weight and height scale. Maximum capacity for the weight scale is 120kg and with error of ± 1.2kg for weight 

below 60kg and ±2.0kg for weight above 60kg.Entrance skin dose was estimated using TLD readings to give the 

entrance air kerma. Entrance skin dose represents the radiation intensity as the x-ray beam impinges on the 

surface of the skin. The skin dose, at the very surface of the skin where no attenuation has occurred, it is 

computed as  

                        ESD = EAK  X  BSF…………………………………………..Equation 2.1 

Where EAK= Entrance air kerma, BSF= Back scatter factor, ESD = Entrance skin dose x-ray machines. 
The machine settings were kVp readings  of  0 to 300 and mAs  readings of  1 to 500. Entrance skin dose, ESD 

is the absorbed dose to air on the X-ray beam axis at the patient skin where the X-ray beam enters the patient. 

But to compute the ESD, we first of all have to obtain an incident absorbed dose to air (IDair) which is defined 

as the absorbed dose to air on the X-ray beam axis at the focus –to-skin distance (FSD).These values were 

obtained directly from the TLD. Thus, the ESD is related to the incident absorbed dose by backscatter factor 

(BSF) which is the ratio of the incident dose in tissue to the incident dose in air. ESD of each patient were 

calculated by multiplying the patient’s air kerma by a back scatter factor of 1.06 as suggested in the European 

guidelines (EC, 1996). 

Therefore, according to Tung and Tsai et al., 1996 and Shrimptonet al., (1986). 

                               = air ------------ equation  2.2 

This equation was used to compute the ESD for each patient.   The values for the ESD obtained were 

analyzed using Statistical Package for social sciences (SPSS) version 16.0. Maximum dose, minimum dose 1st 

quartile and 3rd quartile values were obtained. Image quality was obtained by strict adherence to the guidelines 

suggested by European   committee, 1996. 

Image quality of chest radiography seeks to establish the level of compliance with international 

standards using Committee for the European Community (CEC) guidelines for image quality. This will also 

provide a basis for optimization of the chest radiographic procedure in the hospitals. Assessment of image 

quality in this study was carried out in each hospital by two experienced and certified Radiologist and 
Radiographers in other to ensure compliance with guidelines. The assessment was strictly and carefully done 

using the format in table 2.1. The image quality scoring was based on comparison of respective radiographs with 
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a reference image selected from the archive which both assessors agreed shows full compliance with CEC 

guidelines. Each assessor worked independently, separately studying the radiographs from each of the hospitals. 

No reference film was used for technical assessment criteria. However, the radiographers, working 
were asked to score the films from 1 to 3 with 3 being the highest score. Positioning was listed under the 

radiographic/technical criteria to enable computation of number of films that fail this assessment. Assessment 

method includes: 

i. Poor/to be repeated 

ii.  Acceptable 

iii.  Good quality 

For beam collimation, score 1 indicated radiograph which needs improvement and did not necessarily 

imply a repeat of the examination. A table for the assessment of criteria used for subjective scoring in 

this work is given below 

 

III. Presentation And Analysis Of Data 
Table 3.1: Personnel and radiographic equipment data used in the hospitals 

    Machine parameters are presented as labeled on the machines in the hospitals. 
S/N Parameters Details from UMTH Details from ATBUTH 

1. Manufacturer GE Medical system SIEMENS 

2. Model  Type Ms-18S / GE SE-302/siemens 

 

3. Rectification(phase) 3 3 

3. Year of Manufacture 2004 1997 

4. Year of Installation 2005 1999 

5. Inherent filtration 1.5mmAL 1.0mmAL 

6. Added Filtration 2.5mmAL 2.0  mmAL 

7. Film Type Agfa Agfa 

 focal spot 1.2/2.0 0.6/1.0 

8. Processor type Automatic Manual/ Automatic 

9. Number of Radiographers / 

Medical physicist 

6 / 1 5/ 1 

10. Number of Radiologist 4 6 

11. Use of grid Yes Yes 

12. Target angle 16
0
 12

0
 

 

The table above shows that the machines in UMTH and ATBUTH are relatively new, the inherent 

filtration and added filtration are relatively the same. Both machines are gridded.  

 

Table 3.2: Mean (range) of radiographic parameters used in X-ray centers. 
Examination X-ray center kVp mAs FSD (cm) 

Chest X-ray ATBUTH 68 (60 – 70) 16 (12-20) 135 (120 – 154) 

 UMTH 71.5 (60– 82) 18 (6-26) 130 (120 – 155) 

 

Table 3.2 shows that the mean kVp value of 68 and 71.5 for ATBUTH and UMTH respectively the 

variation may likely be as a result of different machine type, patient thickness and FFD used for various chest x-

rays. mAs value for UMTH is 18 while that of ATBUTH is 16. 

 

Table 3.3: Sex distribution, mean (range) of age, weight and BMI of patients 
X-ray center UMTH ATBUTH 

No. of patients 30 30 

Sex 15 males, 15 females 15 males, 15 females 

Age (year) 36 (18 – 50) 48 (19 – 80) 

Weight (kg) 50 (38 – 80) 59 (40 – 82) 

Height (m) 1.48 (1.3 – 1.9) 1.56 (1.3 – 1.8) 

Thickness (cm) 15 (10 – 35) 16.9 (12 – 23) 

BMI (kg/m
2
) 26 (18 – 40) 25 (18 – 41) 

 

Table 3.3 showed that the  patients considered for this study were between the ages of 18 to 80 years of 

age with average age of 36 year and 48 year in UMTH and ATBUTH respectively. Patients thickness for both 

hospitals were closely related 15cm and 16.9cm for UMTH and ATBUTH respectively with Body Mass Index 

(BMI) of 26kg/m2and 25 kg/m2for UMTH and ATBUTH . 
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Table 3.4: Individual entrance skin dose (ESD) distribution for the two hospitals with their minimum and 

maximum values. 
Hospital Min 

(mGy) 

1
st
 quartile 

mGy 

Mean 

mGy 

Median 3
rd

 quartile 

mGy 

Max 

mGy 

ATBUTH 0.01 0.33 0.50 0.47 0.70 0.99 

UMTH 0.22 0.39 0.54 0.49 0.60 0.68 

 

Table 3.4  shows  1st and  3rd  quartile values of  0.33mGy and 0.70mGy for ATBUTH and  0.39mGy 

and 0.68mGy  for UMTH. Mean doses are 0.50mGy and 054mGy for ATBUTH and UMTH respectively 

 

Table 3.5: Comparison of radiographic parameters used in this work and other published work in four 

other countries 
Projection / 

Parameters 

TaiwanTung et 

al,. 2001 

Malaysia Kia et 

al,. 1998 

Portugal Serro 

et al,. 1992 

UK NRPB 

1996 

This Work 

ATBUTH UMTH 

Chest PA 

kVp 

mAs 

 

77 

16 

 

79 

9 

 

76 

12 

 

76 

8 

 

68 

16 

 

71.5 

18 

 

From Table 3.5 above  thekVps of others established studies has been found to be higher than this work 

(ATBUTH 68 and UMTH 71.5) . The mAs ofTaiwan and this  study are closely related. Thatof  malaysia and 

UK (9 and 8) are less. 

 

Table 3.6: Comparison of the mean value of ESD from four countries and this work. 
Projection  Taiwan Tung et 

al. 2001 

Malaysia Kia et 

al 1998 

Portugal Serro 

et al. 1992 

UK NRPB 

1996 

This Work 

ATBUTH UMTH 

Chest PA 0.52 0.28 0.31 0.16 0.50 0.54 

 

Table 3.6 shows that the ESD of Taiwan Tung et al,.and this study (0.52mGy, 0.50mGy and 0.54mGy) 

are higher compared to the study in Malaysia, Portugal and UK 0.28mGy, 0.31mGy and 0.16mGy) respectively. 

 

Table 3.7: Assessment of the % of Image Quality Criteria in this work. 

This table shows image quality criteria as obtained from various radiographic images obtained from the 

two hospitals. 
Image 

criteria 

code 

 

[A] 

 

[B] 

 

[C] 

 

[D] 

 

[E] 

 

[F] 

 

[G] 

 

[H] 

 

[J] 

 

[K] 

83.6% 

ATBUTH 

26 20 27 24 26 29 20 28 26 25 

87.3% 

UMTH 

26 22 28 25 27 29 24 27 26 28 

 

Table 3.7 revealed that the image quality criteria shows good compliance with percentage score of 

83.6% and 87.3% for ATBUTH and UMTH respectively. 

 

Table 3.8: Total score of radiographic / technical quality criteria and % mean of number of film analysis 

score per hospital in this study 
 

Criteria 

ATBUTH (n = 30)Score UMTH (n = 30) 

[1] [2] [3] [1] [2] [3] 

Optical density 2(6.6%) 4 (13%) 24 (80%) 1 (3.3%) 3 (10%) 26 (86%) 

Collimation 5 (16%) 7 (24%) 18(60) 2(2.6%) 5 (16%) 23 (77%) 

Positioning 3 (10%) 6(20%) 21 (70%) 2 (2.6%) 3 (10%) 25 (83%) 

Marker / ID 1 (3.3%) 2 (6.6%) 27 (90%) 1 (3.3%) 2 (6.6%) 28 (93%) 

Processing 4 (14%) 5 (16%) 21 (70%) 2 (2.6%) 4 (13%) 18 (60%) 

 

From Table 3.8 above, there is good quality for Radiographic and technical parameters in both 

hospitals with greater (>)60% score for each criteria assessed. 
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Figure 3.1:Comparison of the kVp and mAs obtained in ATBUTH and  UMTH. 

From figure 4.1 UMTH has mean kVp and mAs values of 71.5 and 18  while ATBUTH has 68 and 16 

respectively. 

 

 
Figure 4.2: Comparison of mean values of radiographic parameters used in this work and other surveys in four 

countries. 

 

The figure above shows that the kVp  of other established studies has been found to be higher than that of this 

work (ATBUTH 68 and UMTH 71.5). The mAs of Taiwan and these studies are closely related. That of 

Malaysia and UK (9 and 8) are less.
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Figure 3.3:  Comparison of the mean value of ESD from other four countries and this work. 

 

From the figure above the ESD of Taiwan Tung et al., and this study (0.52mGy, 0.50mGy and 

0.54mGy) are higher compared to the study in Malaysia, Portugal and UK (0.28mGy, 0.31mGy and 0.16mGy 

respectively). 

 

 
Figure 3.4:  Mean observer score versus image criterion 

 

From the figure above, there is good compliance with image quality criteria in both hospitals studied 

with 20 films and above out of thirty(30) films having good score. 

 

 



Assessment of Entrance Skin Dose and Image Quality of Chest X-Rays in Two University Teaching  

www.iosrjournals.org                                                    71 | Page 

 
Figure 3.5: Percentage score for image quality criteria 

 

Figure above shows that shows percentage score for image quality criteria for ATBUTH (83.6%) and 

UMTH(87.3%). 

 

 
Figure 4.6: Percentage scoreof radiographic/ technical quality in ATBUTH 

From the figure above the percentage score for the radiographic and technical qualities in ATBUTH were good 

with the least score of 60% score for good quality radiograph, the rest were above 60%. 
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Figure 3.7: Percentage score of the total number of radiographic/technical quality 

From the figure above the percentage score for the radiographic and technical qualities for the images 

in UMTH were good with over 60% score for good quality radiograph. 
 

IV. Discussion 
The result of this study provides a baseline for local diagnostic reference levels(LDRLs) in the two 

hospitals considered in this study.  

The variation in patient dose for the same type of x-ray examination carried out on similar patients in 

the two hospitals compared to other established work suggests that significant reductions in the dose from this 

exposures would be possible without adversely affecting image quality, such reductions should always be 

pursued with radiation safety in view.  

A common position among the hospitals in Nigeria is the lack of regular patient dose monitoring and 
quality control in diagnostic radiology. A major reason for this is the cost of running a standard radiation 

protection and quality assurance facility. This is in consonance with the study by Egbe et al., (2008).  

A total of 60 patients from two Teaching hospitals in North eastern region of Nigeria were included in this study. 

The summary of the technical parameters (tube voltage and milli Ampere seconds) used for the PA chest x-ray 

for the patients in the two centers are given in table 3.2. Results from table 3.2 show that the mean value for kVp 

and mAs of  ATBUTH( 68 and 16) is lower compared to that of UMTH (71.5 and 18). Comparison of these 

parameters with those obtained in similar surveys(Tung et al.(2001), Kia et al (1998), Serroet al., (1992) and 

NRPB, (1992) are presented in Table 3.5. 

Table 3.1 above shows that the machines in UMTH and ATBUTH are relatively new, the inherent filtration and 

added filtration are relatively the same. Both machines are gridded.  

 Table(3.5) shows that while the mean kVp values obtained in other studies are between 70 to 80 kVp 
that of UMTH is 68 though not much variation. The mean mAs of UMTH (18mAs) is higher compared to other 

published work. This study disagree with the findings of Agba et al.,(2002) but concur with the findings of Egbe 

et al., (2008). Reason for statistically significant differences are recorded between calculated and measured 

doses for the hospitals. This could also be attributed to larger variability in generator output, itself as a result of 

the unavailability of quality control programs in the studied hospitals. Higher mAs recorded in UMTH may be 

as a result of poor reproducibility status of the x-ray machine. This study also showed that body habitus, 

thickness of patient’s chest and focus to film distance applied tends to affect exposure parameters and image 

quality. 

Table 3.3 gives the ESD summary of PA chest obtained in the two Teaching hospitals while Table 3.5 

compares the finding with those obtained in four different published works. The range of ESD in the tables 

shows that in a given center the range of factor(maximum entrance dose divided by minimum entrance dose) is 

mostly between 1 and 2 but there are variations as obtained from the two teaching hospitals in this work. These 
variations may be closely attributed to the fact that patient’s examination in this center is less optimized. 
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During medical examinations, it is sometimes necessary to use the grid for follow-up examinations of 

robust patients’ especially those undergoing lateral chest X-ray. As recommended, a radiation worker should not 

be exposed to more than 20mSv over a consecutive period of 5 years.  
However,for the patients undergoing X-ray, examination is justified and the radiation dose to the 

patients is kept as low as reasonably achievable (ALARA principle), the mean dose value (0.54 and 0.50mGy) 

for ATBUTH and UMTH in this research study was quite higher compared to other established work;reasons 

most likely due to patients’ thickness and filtration of the machine. 

          A comparison of doses from this work and with those from the work of Tung et al, (2001), Kia et 

al.,(1998), Serro et al., (1992) and NRPB, (1996) is presented in Table 3.5. This work confirmed that patients 

who underwent PA chest x-ray examination receive higher radiation dose compared to other international 

published work by Kia et al.,(1998), Serro et al.,(1992) and NRPB (1996) but almost close to that obtained by 

Tung et al.,(2001). The reason behind the higher doses may be attributed to differences in technical parameters 

used. The  high  dose could also  be  due to patient  size or clinical  complexity, suboptimal  usage  of equipment  

or  equipment  problems  generally because of  the  paucity  of  regular  quality  control   and  radiation 
protection program. This variation clearly shows the need for patient dose reduction in the two centers used in 

this work. However, patient dose reduction has been a long standing issue Sharifat et al., (2009).  

This work unveils that despite all efforts to reduce radiation as low as reasonably achievable taking into 

consideration economic and social factors, there still exist centers where patient’s doses can be very high most 

especially in developing countries. 

Table 3.7 shows the image quality assessment criteria. Both radiographic/ technical quality and image  

quality using CEC criteria results in this study show a good performance with radiographic quality of 83.6% and 

87.3% in ATBUTH and UMTH respectively compared to the work done by Egbe et al., (2008) (53.7%). 

However, the result of the radiographic quality of the two hospitals considered in this study show wide variation 

probably due to increasing number of experienced Radiographer and Radiologist.  

A good score of 83.6% and 87.3% (ATBUTH and UMTH) was obtained for all images studied with 

respect to CEC criteria. Europian Commission, (1996). This value implies that the value classified as poor is by 
far lower than that reported by Satoet al., (1995). The mediastinal, retrocardial and spinal area (as seen through 

the heart) of the chest images recorded the highest marging in the image quality criteria. This agrees with the 

result of  Egbe et al., (2009). The image score obtained in this study may be due to the fact that both majority of 

the patients were of average to below average size and the use of  Radiographers in imaging procedures. 

         A review of the films that failed the technical quality assessment for ATBUTH and UMTH respectively 

showed that 2(6.6%) and 1(3.3%) had poor optical density, 6(20%) and (2%) had improper collimation, 3(10%) 

and 2(2.6%) had positioning faults. About 1(3.3%) and 1(3.3%) of the total number of films were not properly 

identified of had a wrong anatomical marking and 8(26%) and 2(2.6%) had positioning problems however, are 

all correctable problems. A review and adoption of an optimization protocol would help in reducing the 

identified shortfalls in image quality and reduce dose. The development and consistent use of quality assurance 

service is therefore suggested, in this way possible changes in radiographic technique, to use high tube 
potentials and short exposure times, can be determined for each center and for respective examinations. 

 

V. Summary of the Study Findings 
1.  The maximum ESD (Entrance Skin Dose)  in ATBUTH and UMTH were 0.68 mGy and 0.99 mGy 

respectively. 

2.  The minimum ESD (Entrance Skin Dose)  in ATBUTH and UMTH were 0.01 mGy and  0.22  mGy 

respectively 

3.  The mean ESD of ATBUTH and UMTH were 0.50mGy and 0.54mGy which were higher than the 

recommended dose of  0.4mGy by ICRP (1992),(NRPB,2002). 
4.      There  is  good  compliance with image  quality  criteria  in  both  hospitals  with percentage score of 

83.6%  in  ATBUTH  and  87.3%  in  UMTH. 

5.        Technical and radiographic quality assessment was goodin both hospitals with percentage score of 60% 

and above in both hospitals. 

 

VI. Conclusion 
In this study, entrance skin doses from two teaching hospitals in North eastern part of Nigeria were 

presented. The mean entrance skin dose at ATBUTH and UMTH were higher compared to published work and 

recommended dose of 0.4 mGy  by (ICRP,2001),(NRPB,2002) for patients undergoing PA chest x-ray 
examination consistent with ALARA even at the same radiologic and geometric parameters. The mean entrance 

doses, obtained from measurements carried out on 60 patients were 0.50mGy and 0.54mGy for ATBUTH and 

UMTH respectively. The high doses are a pointer and further indications that dose delivered to patients’ are not 

as low as reasonably achievable in many Nigerian hospitals. These also shows that despite all efforts towards 
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reduction of patients doses, there still exist center’s where patients’ doses are still high especially in developing 

countries. The major contributor to the high dose in this work is attributed to patient  size, clinical  complexity, 

suboptimal  usage  of equipment  or  equipment  problems  generally because of  the  paucity  of  regular  quality  
control   and  radiation protection  program. However, image quality and technical quality assessment were good.  

 

VII. Recommendations 
i. This research work shows that there is a need to optimize operations in ATBUTH and UMTH and probably 

in Nigeria at large especially for chest x-ray examination which is the commonest examination. 

ii. The optimization step may start with the regulatory body mandating radiographers and radiologist and 

medical physicist to take part in various refresher and update course for them to be aware of the recent 

developments on how to properly and effectively select technical parameters that will not affect or 

compromise image quality 
iii. The hospitals should implement a standing and functional radiation safety committee; appoint a radiation 

safety adviser and radiation safety officer that will be trained by the regulatory body on Radiation safety. 

The essence of enacting this committee is to saddle them with the responsibility of monitoring the staff and 

ensuring Radiation safety in the hospital. 

iv. There is also need for national survey so as to set a guidance dose for this examination so that hospitals can 

always compare their dose and take remedial action without affecting image quality. 

v. A culture of regular dose measurement, film reject analysis, and image quality assessment should be 

inculcated as recommended by IAEA need to become part of diagnostic radiology procedure. 
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